Resveratrol exhibits cytostatic and antiestrogenic properties with human endometrial adenocarcinoma (Ishikawa) cells.
Trans-3,4',5-trihydroxystilbene (resveratrol), a polyphenolic compound found in the human diet, was reported recently to serve as an estrogen agonist with cultured MCF-7 cells transfected with estrogen response element-luciferase reporter plasmids. As currently shown, treatment of cultured human endometrial adenocarcinoma (Ishikawa) cells with resveratrol (concentrations as high as 10 microM) did not significantly increase the levels of an estrogen-inducible marker enzyme, alkaline phosphatase. To the contrary, when alkaline phosphatase was induced by treatment with 1 nM of 17beta-estradiol (E(2)), resveratrol exhibited a dose-dependent decrease in activity (IC(50) = 2.3 microM). Furthermore, when Ishikawa cells were treated with resveratrol as a single agent, estrogen-inducible progesterone receptor (PR) was not enhanced, and PR expression induced by treatment with E(2) was inhibited by resveratrol in a dose-dependent fashion at both the mRNA and protein levels. In addition, resveratrol mediated suppression of a functional activity of PR as demonstrated by down-regulation of alpha(1)-integrin expression induced by E(2) plus progesterone. With transient transfection experiments conducted with Ishikawa cells, antiestrogenic effects were confirmed by dose-dependent inhibition of E(2)-induced estrogen response element-luciferase transcriptional activity. Because resveratrol antagonized estrogenic effects in Ishikawa cells, competitive binding analyses were performed to examine the potential of displacing [(3)H]E(2) from human estrogen receptor (ER). Resveratrol showed no discernable activity with ER-alpha, but with ER-beta, E(2) was displaced with an IC(50) of 125 microM. However, mRNA and protein expression of ER-alpha but not ER-beta were suppressed by resveratrol in Ishikawa cells, in the concentration range of 5-15 microM. In addition, in the presence or absence of E(2), resveratrol inhibited Ishikawa cell proliferation in a time-dependent manner with cells accumulating in the S phase of the cycle < or =48 h. This effect was reversible. Analysis of some critical cell cycle proteins revealed a specific increase in expression of cyclins A and E but a decrease in cyclin-dependent kinase 2. These data suggest resveratrol exerts an antiproliferative effect in Ishikawa cells, and the effect may be mediated by both estrogen-dependent and -independent mechanisms.